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Purpose The aim of this study was to determine the effects of nutritional supplements on 
periodontal health and tooth mobility after surgery. 

Methods: Patients were randomly assigned to an intervention group who consumed nutri- 
tional supplement drinks for 8 weeks, while the placebo group did not receive any such 
supplements. The gingival index (Gl) and tooth mobility were measured at baseline and at 1, 
4, and 8 weeks. In addition, the oral health impact profile-14 and anthropometric measure- 
ments along with loss of appetite and dietary intake were assessed at baseline and 8 weeks. 
Results: At 1 week, Gl values were reduced in the intervention group (P<0.05), and tooth 
mobility had increased, but to a lesser extent in the intervention group (P<0.05). At 8 
weeks, the intakes of protein, vitamins A and B1 , and niacin were increased in the interven- 
tion group. 

Conclusions: These results demonstrate that nutritional supplementation improves early 
periodontal healing after surgery. 
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INTRODUCTION 

Periodontitis is the most common chronic inflammatory disease, involving the inflam- 
mation and destruction of periodontal tissue, which occurs in a noticeable segment of the 
adult population [1,2]. Therapies for periodontal diseases routinely include cause-related 
therapies and nonsurgical or surgical interventions. A substantial number of patients usu- 
ally suffer from discomfort following these treatments, particularly after periodontal sur- 
gery [3,4]. Among various types of discomfort, including bleeding, infection, pain, swelling, 
or decreased ability to masticate, the decreased masticatory function due to increased 
tooth mobility significantly deters the patients from continuing with adequate food con- 
sumption [5,6]. Alkan et al. [7] and Feller and Lemmer [8] reported that the mean tooth 
mobility peaked in the first week following periodontal surgery, and Kerry et al. [9] noted 
continuously increased tooth mobility at 1 month following periodontal surgery, which re- 
turned to the presurgical level only after 1 year. Therefore, the discomfort and impaired 
masticatory function due to hypermobile teeth can limit food choices and decrease the 
quality of life (QoL) over a significant period of time in patients subjected to periodontal 
treatment [10]. 

It is well established that adequate host nutrition is important to maintain resistance to 
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periodontal disease [11,12], and has beneficial effects on the re- 
covery from periodontal treatment [13,14]. In addition, specific 
nutrient deficiencies might lead to a disturbed wound-healing 
process, and prolonged nutrient deficiency could increase the risk 
of wound-related complications [15]. The provision of adequate 
nutrition following periodontal surgery may thus enhance the 
postsurgical healing process and minimize the associated discom- 
fort by minimizing the tooth mobility. 

Nutritional supplement drinks have been acknowledged as one 
of the greatest medical advances, providing essential nutrients and 
energy to patients who are unable to chew or digest regular food. 
Supplemental feeding serves to provide patients who have under- 
gone surgery with sufficient calories, vitamins, and minerals, and 
allows time for healing [16]. Collins et al. [17] showed that im- 
provements in some indicators of wound healing and cognition 
were observed in those who received energy-, protein-, and nutri- 
ent-dense supplements. However, there have been few or possibly 
no investigations of the effects of enhancing the nutritional intake 
of patients by administering nutritional supplement drinks on 
periodontal healing after periodontal surgery. 

To the best of our knowledge, this is the first study to investi- 
gate whether the provision of nutritional supplement drinks helps 
the healing process for periodontitis patients after surgery. The 
aims of the study were thus to determine the effects of nutritional 
supplement drinks on nutritional status after periodontal surgery, 
and to elucidate any associated changes in periodontal health and 
tooth mobility over time. 

MATERIALS AND METHODS 

study subjects 

The subjects comprised 28 periodontitis patients (18 males and 
10 females, aged 30-65 years) who visited the Department of Peri- 
odontology, Yonsei University College of Dentistry, between Febru- 
ary and June 2012 for periodontal flap surgery. The criteria for in- 
clusion in the study were (1) generalized moderate chronic peri- 
odontitis, (2) at least 18 remaining teeth, and (3) at least 2 sites 
with a probing depth of >6 mm. The exclusion criteria were the 
presence of pregnancy, kidney disease, diabetes mellitus, systemic 
disease, or disorders affecting wound healing, as well as participa- 
tion in another clinical trial within the previous 3 months. 

This study was approved by the Yonsei University Hospital Insti- 
tutional Review Board (No. 2-2011-0062). All patients provided 
written informed consent to participate in the study. The study was 
an 8-week intervention trial in which 28 periodontitis patients 
were randomly assigned by using a random number table method 
with no restriction. The dentist allocated the patients right after 
the surgery either to an intervention group, each member of which 
was provided with nutritional supplement drinks to consume over 
an 8-week period after periodontal surgery (n = 17), or to a control 
group, to which no such supplements were provided (n = 11). 



Intervention by nutritional supplement drinks 

A commercially available nutritional supplement drink, Nucare 
High Protein, was provided by Daesang Co. (Seoul, Korea) in the 
form of a 200-mL drink containing 200 kcal of energy, 13 g of 
protein (24% of daily value), 24 g of carbohydrates, 6 g of fat, vi- 
tamins (A, D, E, K, Bi, B2, Be, C, niacin, folate, pantothenic acid, and 
biotin), and minerals (sodium, potassium, calcium, phosphorous, 
iron, and zinc). 

The subjects in the intervention group were asked to consume 
three 200-mL cans of this nutritional supplement drink per day for 
8 weeks between their regular meals. Patients tapered their normal 
food intake according to the nutritional supplement drink provid- 
ed. The intervention group received the nutritional supplement 
drink at home every 3 weeks. Compliance was verified on every 
visit to the hospital via an interview with the research dietitian. 
The compliance rate was calculated using the average number of 
cans consumed daily during the intervention period. 

Study design 

The intervention group consumed the nutritional supplement 
drink, as prescribed, for 8 weeks, while the control group did not 
receive any nutritional supplementation. At baseline (0 weeks), an- 
thropometric measurements were made, and dietary intake and 
loss of appetite were assessed by the dietitian. Periodontal mea- 
surements were performed by the specialist. Conventional flap 
surgery was performed in both the intervention and the control 
group. Clinical periodontal measurements were made for all sub- 
jects at 1, 4, and 8 weeks after the surgery. At the final session (8 
weeks), the health status of all subjects was checked by assessing 
the changes in their anthropometric data, nutritional status, and 
periodontal status (Fig. 1). 

Clinical periodontal measurements 

The Loe and Silness plaque index 

The plaque index (PI) of Silness and Loe [18] was measured at 
baseline (point of surgery) and at 1, 4, and 8 weeks thereafter by 
assigning each of the four surfaces of the teeth (buccal, lingual, 
mesial, and distal) a score. The scores from these four areas of the 
tooth were then added and divided by 4 to obtain the PI for the 
tooth. 

The Loe and Silness gingival index 

The gingival index (Gl) of Loe and Silness [19] was also evaluated 
at the same time points. The Gl differentiates gingival inflamma- 
tion into a score of 0 (normal), 1 (slight inflammation), 2 (moderate 
inflammation), and 3 (severe inflammation). 

Tooth mobility 

Measurements of tooth mobility were carried out using the 
Periotest M system (Medizintechnik Gulden, Modautal, Germany), 
which measures the damping characteristics of the periodontium. 
The duration of the contact of the tapping head on the tooth sur- 
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Figure 1. Study design. PI: plaque index, GI: gingival index, OHIP-14: oral health impact profile-14, SNAQ: simplified nutritional appetite questionnaire, FFQ: 
food frequency questionnaire. 



face is measured by tine instrument, wliicli calculates tine Periotest 
value to indicate tooth mobility [20]. 

Oral health impact profile-14 

The oral-health-related QoL (OHRQoL) was evaluated using the 
oral health impact profile-14 questionnaire (OHIP-14; a validated 
short version of the original 49-item questionnaire) [21] at base- 
line (0 weeks) and at the final follow-up session (8 weeks). Re- 
sponses to the OHIP-14 questions were scored on a 5-point Likert 
scale as 4, 3, 2, 1, or 0 if the problem had been experienced very 
often, fairly often, occasionally, hardly ever, or never, respectively, 
during the previous 2 months. The OHIP-14 scores were calculated 
by summing up the scores of the responses to 14 items. The total 
OHIP-14 score ranged from 0 to 56, with lower scores indicating a 
better OHRQoL. 

Nutritional assessment 

Anthropometric data 

Anthropometric measurements were made at baseline (0 weeks) 
and the final session (8 weeks). A portable body composition ana- 
lyzer (BIA-530, Jawon Medical, Gyeongsan, Korea) was used to 
measure body weight, body fat (%), and fat-free mass (FFM). Body 
mass index (BMI) was calculated using the standard formula (body 
weight (kg)/height (m^)). Waist circumference (WC) was measured 
between the top of the hip bone and the bottom of the rib cage 
with a flexible measuring tape. Blood pressure was measured with 
the patient in the sitting position after at least 5 minutes of rest 
(HEM-1000, OMRON, Kyoto, Japan). 

Simplified nutritional appetite questionnaire 

The simplified nutritional appetite questionnaire (SNAQ) was 
developed in 2005 from the Council on Nutrition Appetite Ques- 
tionnaire using long-term care institutionalized and community- 
dwelling adults to assess loss of appetite [22]. It is a self-assess- 
ment nutritional screening tool that predicts weight loss and was 
used successfully to screen older people at risk of malnutrition or 
malnourishment. However, it was subsequently suggested that it 
would also be a useful assessment questionnaire for younger pa- 



tients with a variety of chronic disorders associated with weight 
loss. The SNAQ includes four questions that were asked by the re- 
search dietitian during this study. The results were tallied on the 
basis of the following numerical scale: a= 1, b = 2, c = 3, d = 4, and 
e = 5. The sum of the scores for the individual items constitutes the 
SNAQ score. A SNAQ score of < 14 indicates a significant risk of at 
least 5% weight loss within 6 months. The research dietitian ad- 
ministered the SNAQ through interviews at baseline (0 weeks) and 
at the final session (8 weeks). 

Dietary intake 

Dietary intakes were assessed using the food frequency ques- 
tionnaire (FFQ) that was developed for a community-based cohort 
of the Korean Genome and Health Study of the Korea National 
Genome Research Institute [23]. The FFQ includes 103 food items, 
and the frequency of servings was classified into 9 categories: 
never or seldom, once a month, 2-3 times a month, 1-2 times a 
week, 3-4 times a week, 5-6 times a week, once a day, twice a day, 
or 3 times or more daily. The portion size of each food item was 
classified as small, medium, or large. The subjects completed the 
FFQ at baseline (0 weeks) and at the final session (8 weeks). 

Statistical analysis 

Statistical analyses were performed using IBM SPSS ver. 20.0 
(IBM Co., Armonk, NY, USA). Patients who completed the entire 
clinical trial according to the protocol were counted towards the 
final results (Per Protocol Analysis). The means of the two groups 
were compared using an independent t-ttst, and the pre- and 
postintervention data were compared using a paired f-test. Peri- 
odontal data are presented in the main text as mean + standard 
error of mean values. The level of statistical significance was set at 
P<0.05. 

RESULTS 

Among the 28 recruited patients, a total of 23 volunteers com- 
pleted the study: 14 (10 males, 4 females) in the intervention 
group and 9 (5 males, 4 females) in the control group. Fig. 2 shows 
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Figure 2. Flow chart sliowing patient participation in the study. 



the participant flow chart. The mean ages in the intervention and 
control groups were 51.1 years (range, 42-59 years) and 46.9 years 
(range, 40-54 years), respectively, showing no significant differ- 
ences at the start of study (P= 0.068). The compliance rate was 
73%, corresponding to an average daily consumption of 2.2 cans 
of nutritional supplement. 

The PI values were significantly improved as compared to the 
baseline in both groups at 1, 4, and 8 weeks (P<0.05) (Fig. 3A). The 
inflammation marker (i.e., the Gl value) did not differ between the 
groups at baseline but was reduced significantly after 1 week in 
the intervention group (0.61 +0.12 vs. 1.01 +0.09 at 0 weeks, 
P<0.05) but not in the control group. After 8 weeks, no significant 
differences were observed between the Gl values of the interven- 
tion and control groups (P<0.05) (Fig. 3B). 

The tooth mobility score did not differ significantly between the 
two groups at baseline (5.36+ 1.44 and 8.69+ 1.58 in the interven- 
tion and control groups, respectively) but, as expected, was signifi- 
cantly increased in both groups at 1 week after the surgery 
(P<0.05), although the extent of increase was less in the interven- 
tion group. Tooth mobility returned to baseline levels by 8 weeks 
after surgery in both groups (Fig. 3C). 



There were no statistically significant differences in the evaluated 
OHIP-14 scores between the intervention and the control group at 
either baseline or 8 weeks postsurgery, and the OHIP-14 scores at 8 
weeks did not differ significantly from the baseline values (Fig. 3D). 

The anthropometric measurements during the intervention peri- 
od are compared between the two groups in Table 1. In both 
groups, body weight, BMI, WC, body fat, FFM, systolic blood pres- 
sure, and diastolic blood pressure did not appear to change from 
the baseline measurements throughout the study period. 

The mean SNAQ scores of the groups during the intervention 
period are given in Table 2. No differences were found between 
the intervention and the control group at baseline, and the mean 
SNAQ score at 8 weeks did not differ significantly from the base- 
line values. The nutrient intakes of the subjects during the inter- 
vention period are presented in Table 3. The intakes of energy; 
protein; fat; vitamins A, Bi, B2, Be, and E; niacin; and calcium, 
phosphorous, iron, and zinc were significantly higher at 8 weeks 
than at baseline in the intervention group, while no significant 
changes in these parameters were observed in the control group 
between baseline and 8 weeks. At the 8-week time point, the in- 
takes of vitamins A, B2, Be, C, and E, niacin, calcium, and iron were 
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Figure 3. Changes in periodontal measurements for the intervention and control groups with respect to the intervention period. Data are mean and standard 
error of mean values. PI: plaque index, Gl: gingival index, OHIP-14: oral health impact profile-14, NS: not statistically significant. 'Statistically significant differ- 
ence during the intervention period (P<0.05). ^Statistically significant difference between the intervention and the control group (P<0.05). 



higher in the intervention group than in the control group. 

DISCUSSION 

This study investigated the effects of postsurgical intake of nu- 
tritional supplement drinks on periodontal healing and tooth mo- 
bility for a period of 8 weeks after periodontal surgery. The results 
demonstrate that a regular intake of nutritional supplement drinks 
following periodontal surgery for 8 weeks significantly enhanced 
periodontal recovery and supported periodontal health in terms of 
the PI, Gl, and tooth mobility. To the best of our knowledge, this is 
the first study to find the beneficial effects of nutritional supple- 
ment drinks on periodontal healing following periodontal surgery. 

The role of nutrition in the field of periodontology has been dis- 
cussed extensively, and recent studies on the interactions between 
nutrition, host defense, and infection have found a correlation be- 



tween nutrition and the pathogenesis of periodontal disease [23]. 
In particular, a large body of literature has elucidated the mecha- 
nisms underlying the effects of each nutrient on the wound-heal- 
ing process, and the role of nutrition on the outcome of periodon- 
tal treatment [24] has been extensively studied. 

It is well established that the wound-healing process is highly 
dependent on nutrients associated with the synthesis of collagen 
and wound healing. The protein collagen is a major organic com- 
ponent of teeth, periodontal ligament, and muscle [12]. Since 
wound strength relies on the formation and deposition of colla- 
gen, an increased availability of amino acids may help healing 
[25,26]. Vitamin A, which is essential for the development of epi- 
thelial and bone tissue, as well as cellular differentiation, can con- 
trol the rate of collagen cross-linkage [27]. There is considerable 
evidence for the benefits of vitamin A as a perioperative nutrition- 
al supplement. Likewise, vitamin C plays a role in collagen synthe- 
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sis. This Is relevant for the maintenance of oral tissue such as the 
periodontal ligament, the formation of bone matrix, and the in- 
Table 1. Anthropometric measurements of the subjects. 



Variable 


Intervention group (n = 14) 


Control group (n = 9) 


Baseline 


8 Weeks 


Baseline 


8 Weeks 


Height (cm) 


164.8 ±6.5 




165.0 ±9.7 




Weight (kg) 


70.1 ±12.3 


70.0 ±12.1 


70.5±18.0 


70.9±17.4 


Body mass index (kg/m^j 


25.7±3.8 


25.7±3.8 


25.5±4.0 


25.7±3.8 


WC(cm) 


85.9 ±10.1 


86.3 ±10.0 


84.1 ±11.7 


84.8 ±11. 9 


Body composition 










Body fat (%) 


26.3±4.8 


25.6 ±4.4 


26.9±2.6 


25.7 ±4.4 


FFM(kg) 


47.5±8.0 


48.0 ±8.3 


47.6±12.7 


44.6±9.0 


Blood pressure (mmHg) 










SBP 


129.6±19.8 


124.3±13.8 


132.3 ±10.2 


125.2 ±16.7 


DBF 


75.4±9.9 


70.6±10.0 


7B.6±12.0 


74.D±8.3 



tegrity of blood vessel walls [28]. Leggott et al. [29] found that the 
Gl values decreased after the supplementation period, suggesting 
that measurements of gingival inflammation are directly related to 
the ascorbic acid status. 

Vitamin B-complex supplementation has also demonstrated posi- 
tive effects on wound healing after periodontal surgery [30]. It has 
been reported that one of the B vitamins, thiamine (vitamin Bi), 
may increase wound repair. Furthermore, niacin (vitamin B3) supple- 
mentation reportedly has a positive effect on the healing of reposi- 
tioned flaps [31], suggesting that the vitamin creates a more bal- 
anced collagen structure during the wound-healing processes [32]. 

While periodontal disease is not directly caused by malnutrition, 
the provision of appropriate nutrition may decrease the suscepti- 
bility to periodontal disease, prevent the progression of pre-exist- 

Table 2. Simplified nutritional appetite questionnaire (SNAQ) scores of the 
subjects. 



Values are presented as mean ± standard deviation. 

WC: waist circumference, FFM: fat-free mass, SBP: systolic blood pressure, 
DBF: diastolic blood pressure. 

Table 3. Nutrient intakes (including the nutritional supplement) of the subjects. 



Intervention group 


n = 14) 


Control group (n 


= 9) 


Baseline 8 Weeks 


P-value 


Baseline 8 Weeks 


P-value 


SNAQ 16.0±1.5 15.1±1.80 


0.05 


15.3±1.70 15.1 ±1.20 


0.59 



Values are presented as meant standard deviation. Paired t-test. 



Variable 


Intervention group 


(n = 14) 


Control group 


n = 9) 


Baseline 


8 Weeks 


Baseline 


8 Weeks 


Energy (kcal) 


1,800.2 ± 534.2 


2,056.7 ±536.6=' 


2,021 .9±682.7 


1,928.7 ± 674.4 


Protein (g) 


66.4±29.1 


88.1 ±31.7=' 


69.3±35.2 


64.8±31.1 


Fat(g) 


31.7±14.1 


44.1 ±18.6=' 


33.2±25.4 


31.9±19.5 


Carbohydrate (g) 


309.7 ±92.2 


323.6 ±84.6 


358.9 ±90.8 


337.0 ±101 .2 


Vitamin A (|jg RE) 


51 4.5 ±239.3 


822.4 ±302.0=' 


577.6±351.2 


439.6 ±333.4''' 


Vitamin E (mg a-TE) 


8.8±2.5 


11.7±2.5=' 


8.7±4.1 


7.0±3.9''' 


Vitamin Bi (mg) 


1.0 ±0.3 


1.5±0.5=' 


1.3±0.6 


1.1±0.5 


Vitamin Bz (mg) 


1.0±0.4 


1.6±0.5=' 


1.2±0.9 


1.0±0.6''' 


Vitamin Bb (mg) 


1.8 ±0.7 


2.1 ±0.6=' 


1.8±0.7 


1.5±0.8''' 


Niacin (mg NE) 


16.2±7.4 


21.8±7.8=' 


15.7±6.1 


14.8 ±5.7"' 


Vitamin C (mg) 


130.3 ±59.2 


138.9 ±42.4 


147.3±98.1 


91. 6 ±57.5''' 


Folate ((jg DFE) 


253.4±79.5 


21 8.3 ±96.5 


254.4±113.3 


201.2 ±146.3 


Calcium (mg) 


535.9 ±225.1 


751.9±206.4=' 


622.8 ±522.7 


482.7 ±368.9''' 


Phosphorous (mg) 


999.6 ±361 .5 


1,168.9±336.3"' 


1,094.0 ±625.2 


981.3± 457.5 


Calcium/phosphorous 


0.53±0.14 


0.65 ±0.1 2=' 


0.52±0.20 


0.53±0.14''' 


Iron (mg) 


11.9±4.6 


15.6 ±4.4=' 


12.5±5.2 


10.1 ±5.2''' 


Zinc (mg) 


9.2±6.4 


12.6 ±4.3=' 


9.8 ±5.0 


8.9±4.0 


Potassium (mg) 


2,636.1 ±1023.3 


2439.8 ±765.2 


2,825.9 ±1228.1 


2,233.7 ±1232.8 


Sodium (mg) 


2,971.8±17,83.5 


2,362.0 ±1,331. 5 


3,345.2 ±1,823.3 


2,697.1 ±1,907.4 


Cholesterol (mg) 


222.2 ±143.7 


188.4± 126.2 


190.7 ±121. 5 


160.2±117.2 



Values are presented as mean ± standard deviation. 

RE: retinol equivalents, a-TE: a-tocopherol equivalents, NE: niacin equivalents, DFE: dietary folate equivalents. 

^'statistically significant difference compared to the baseline (P<0.05). "Statistically significant difference compared to the intervention group (P<0.05). 
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ing periodontal diseases, and improve tlie liealing outcome after 
periodontal therapy. Among the previously mentioned benefits of 
appropriate nutrition, the enhanced healing process can greatly 
benefit those patients who receive periodontal treatment, since 
rapid wound healing will reduce the chance of infection, provide a 
more predictable outcome after periodontal treatment, and reduce 
the discomfort in these patients. 

The authors of this study hypothesized that the nutritional sup- 
plementation of patients via a supplement drink enhanced the 
periodontal healing, as evaluated by measuring PI, Gl, and tooth 
mobility. The findings regarding tooth mobility were the key out- 
come of this study and concurred with previous studies demon- 
strating the benefits of nutritional supplementation. Periodontal 
surgery removes or modifies etiologic agents, such as bacterial 
plaque and calculus [33], and consequently, a significant amount 
of periodontal tissue is removed during therapy. In addition, surgi- 
cal trauma and the resolution of inflammation together increase 
the looseness of the periodontal tissue during the extended heal- 
ing period, resulting in mobile teeth. In accordance with the previ- 
ous results, the patients in our study also exhibited significantly 
increased tooth mobility after surgery [7-9]. This increased tooth 
mobility has repeatedly been shown to be associated with a de- 
creased mastication ability [34], and difficulty in mastication after 
surgery can greatly limit the patient's food choice. Poor nutrition 
caused by limitations of food choice can delay recovery after peri- 
odontal surgery, and in the present study, the aim was to compen- 
sate for this insufficient nutritional intake by providing nutritional 
supplement drinks to support proper or enhanced periodontal 
wound healing, particularly in terms of tooth mobility. 

The results of our study show that while tooth mobility in- 
creased significantly at 1 week postsurgery in both groups, the ex- 
tent of this change was less in the intervention group than in the 
control group, suggesting that the consumption of nutritional 
supplement drinks contributed to the observed postsurgical reduc- 
tion in tooth mobility in these patients. The enhanced formation 
and maturation of collagen fibers may have played a major role in 
wound stabilization, but the underlying mechanism remains to be 
elucidated. The increased tooth mobility of both groups signifi- 
cantly decreased after 1 month, plateauing thereafter to 2 months 
and finally returned to the presurgical levels. Thus, the effect of 
nutritional supplement drink intake appears to be limited to the 
early healing phase at 1 week postsurgery. 

Both of the other clinical parameters (i.e., Gl and PI) decreased 
significantly throughout the healing period in the two groups. This 
indicates that the oral hygiene status of all patients improved dur- 
ing the intervention period [35] and that the gingival inflamma- 
tion subsided. However, it is not clear whether these results are at- 
tributable to the effect of periodontal surgery or the consumption 
of nutritional supplement drinks. Further clinical studies are re- 
quired to address this issue. 

OHIP-14 is a well validated measure of OHRQoL that detects 
dysfunction, discomfort, and disability attributable to oral condi- 



tions, based on the World Health Organization's "disease-impair- 
ment-disability-handicap" model [21]. The results show that there 
was no significant difference between the baseline and postsur- 
gery OHIP-14 scores, although the scores of both groups concomi- 
tantly decreased from the baseline. However, these results should 
be interpreted with caution, and it should be noted that the initial 
values of both groups were lower than the average values mea- 
sured in other studies [36]. The patients recruited in the present 
study appeared to have less discomfort and better functionality, 
and therefore, periodontal treatment with/without nutritional 
support did not seem to contribute much to the enhancement of 
OHIP-14scores. 

It has been reported that periodontitis is related to general mal- 
aise, weight loss, depression, and loss of appetite, and in response to 
metabolic cues such as pain signals, appetite can mediate the sup- 
pression of food intake [37]. The authors expected the patients' ap- 
petites and body weights to decrease because of the eating diffi- 
culties caused by mobile teeth after periodontal surgery. However, 
the SNAQ findings and anthropometric measurements did not dif- 
fer significantly from the baseline values. This implies that the im- 
proved early healing shown in the supplementation group was 
achieved irrespective of the changes in appetite and weight. Recent 
studies have disclosed a strong association between obesity and 
periodontitis [38,39]. The findings of the present study corroborate 
those of previous studies; 60.9% of the patients studied were clas- 
sified as obese (BMI of > 25 kg/m^ for the Asian population). 

This study was subject to some limitations. The effect of an in- 
tervention study is best evaluated when it has a blinded and pla- 
cebo-controlled design. However, this study was conducted using 
an isolated soy protein-based drink for the intervention and an 
appropriate placebo was not established due to the difficulties of 
mimicking food materials. Second, the mean age of the subjects 
was around 50 years and there is a possibility that the baseline 
health and nutritional status of the subjects were optimal, which 
might have markedly diminished the effects of supplementation. 

In conclusion, the consumption of nutritional supplement 
drinks may aid wound healing after periodontal surgery. In this 
study, while there were no changes in the OHRQoL or anthropom- 
etry, nutritional supplements ingested over an 8-week period im- 
proved early periodontal healing after surgery without changing 
any anthropometric parameters. Further studies are required to 
demonstrate the relationship between obesity and periodontitis 
and to expand this research to the older generation, whose nutri- 
tional status is most impacted by the integrity of oral health. 
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